 Abstract-OFDM based wireless systems are spectrally efficient but they are very sensitive to Doppler shift. The high mobility causes the channel to vary fast and the rapid variation of the channel can induce Inter Carrier Interference (ICI). ICI due to fast fading channel is more difficult to handle and it causes loss of orthogonality between the sub carriers. This kind of ICI can be easily reduced by increasing the sub carrier bandwidth. In this paper we proposed an Adaptive OFDM system which will use Variable Sub carrier Bandwidth (VSB) and Variable Bit Loading (VBL) based on the Doppler velocity to minimize the effect of ICI. We investigate the performance of such Adaptive OFDM system with conventional OFDM system based on throughput.
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I. INTRODUCTION
OFDM has been used for wireless applications, like digital broadcasting of digital audio, digital television, and the mobile radio communication. Initially OFDM systems are targeted for fixed and low mobility applications. More recently, high mobility applications are targeted. The high mobility introduces more Doppler shift which causes loss of orthogonality between the sub carriers and introduces ICI.
In conventional OFDM systems most of the approaches to combat ICI are towards using frequency synchronization and interference cancellation. They are usually very complex and sometimes there is loss in bandwidth efficiency [1] . In the conventional OFDM system sub carrier bandwidth is kept constant for all the Doppler velocities. Authors in [1] have proposed VSB-VBL technique to select variable sub carrier bandwidth based on the Doppler velocity. The same technique is used in this paper to design Adaptive OFDM.
The organization of this article is as follows; High mobility and channel estimation error is described in section II. Section III contains the Analytical Model and section IV contains algorithm to find VSB-VBL. Results and Discussion are in section V, which is followed by the conclusion in section VI. 
II. HIGH MOBILTY AND CHANNEL ESTIMATION ERROR
To detect the input signal the channel needs to be known. For low mobility applications the channel is assumed to be constant within one OFDM symbol. But for high mobility applications the channel is variant within one OFDM symbol. So the channel has to be estimated from the training data or the statistics characteristics of the channel. The difference between the estimated channel and actual channel is channel estimation error. The high mobility contributes more channel estimation error which also introduces ICI.
III. ANALYTICAL MODEL
In OFDM, IFFT is used at the transmitter side and FFT at the receiver side. The sent sequence is formed by first taking IFFT and then pre-appending CP [5] . It is given by,
Let the received sequence i.e input to FFT is denoted by y 0 , y 1 , … y N -1 Let H k,n denote the transfer function of channel for carrier k and sample n of sent signal. Considering the Kth sub carrier at the output of FFT [5] ,
Here the channel for the Kth sub carrier during the reception of one OFDM symbol is assumed to vary in a linear fashion [5] .
Where H K is the channel change during the symbol and H K is the average channel experienced during the OFDM symbol.Consequently, the ICI on sub carrier K caused by the symbol sent on sub carrier K+L is given by [5] ,
In case Jake"s model is assumed for the Doppler spectrum the well known formula for the ICI power caused by Doppler is obtained, 
IV. ALGORITHM TO FIND VSB-VBL
Here we propose an algorithm to select sub carrier bandwidth and bit load per sub carrier based on Doppler velocity to achieve target BER.
The following steps are executed in sequence. 1) Select one sub carrier bandwidth from the available options. 2) Evaluate (10), i.e. SINR at each sub carrier for the selected sub carrier spacing. 3) Bit load per estimate [1] , [3] is calculated using (11).
where  
. operator is the floor operation. In the above expression b0 req is the target BER which is to be satisfied. 4) Calculate BER [1] , [4] by using the following expression
. , 
V. RESULTS AND DISCUSSIONS
In this paper we use Jake"s model for each path of time . is plot between BER and sub carrier bandwidth at SNR of 60 dB. Each curve is for a particular velocity. The BER value decreases upto certain bandwidth then keeps on increasing. The sub carrier bandwidth at which BER value is minimum that bandwidth is taken as variable bandwidth for that particular doppler velocity. Fig.3 . shows the average sub carrier bandwidth selected by Adaptive OFDM system based on VSB-VBL technique for different values of velocity at a received SNR of 60 dB. 
VI. CONCLUSIONS
It has been found that the Conventional OFDM system is optimum over a small range of Doppler velocity and it is not well suited for high mobility applications. Adaptive OFDM system has optimum throughput performance for low and high mobility conditions. It improves throughput [2.95% to 23.41%] when compared to conventional OFDM systems for high mobility applications.
